Microinjection of monoclonal antibodies specific for one intermediate filament protein in cells containing multiple keratins allow insight into the composition of particular 10 nm filaments.
Monoclonal antibodies specific for vimentin (V9), keratin 7 (CK 7) and keratin 18 (CK5) have been microinjected into three human epithelial cell lines: HeLa, MCF-7 and RT-4. The effect of the injection on other keratin polypeptides and vimentin filaments has been observed by double label immunofluorescence and in some instances by immunoelectron microscopy using gold labels of different sizes. Microinjection of V9 into HeLa cells causes the vimentin to collapse into a perinuclear cap leaving the keratin filaments unaffected. Injection of CK5 does not affect the vimentin filaments but disrupts the keratin filaments revealing keratin aggregates similar to those seen in some epithelial cell lines during mitosis. The keratin aggregates obtained after microinjection in HeLa contain the keratins 8 and 18 and probably also other keratins, as no residual keratin filaments are observed with a keratin polyclonal antibody of broad specificity. Aggregates in mitotic HeLa cells contain at least the keratins 7, 8, and 18. In MCF-7 cells keratins 8, 18, and 19 are observed in the aggregates seen 3 h after microinjection which, however, show a different morphology from those seen in HeLa cells. In MCF-7 cells a new keratin filament is built within 6 h after the injection which is composed mainly of keratin 8 and 19. The antibody-complexed keratin 18 remains in spherical aggregates of different size. The results suggest that in HeLa cells vimentin and keratin form independent networks, and that individual 10 nm filaments in epithelial cell lines can contain more than two keratins.